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Abstract 
The breakdown of the Czech Republic into individual regions causes the existence of territorial units with their specific 
characteristics. The economic level, living conditions or status of households represent the properties which allow us to 
characterize the differences between regions that are common for today's market economy and significantly related to the areas of 
public finances. The paper theoretically defines the selected indicators (gross domestic product, net disposable income, incomes 
in terms of their structure, taxes on personal income, health and social insurance) characterizing the income situation of 
households in each region and then identifies similarities and differences. 
The aim of this paper is to identify similar or identical characteristics of each region using mathematical and statistical methods 
by means of indicators relating to the income situation of Czech households and highlight dependencies between the examined 
indicators. Similarities of the regions will be expressed using clusters into which they are divided. 
The undertaken description followed by synthesis will contribute to understanding of the potential differences between regions 
and can provide relevant information to stakeholders of public finances. 
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1. Introduction 
Economic differences between regions can have particular causes and influencing factors. The most known ones 
can be (mostly) historically structured creation of GDP in a region, natural conditions, settlement and demographic 
characteristics, linking with transportation infrastructure of international importance, volume of direct foreign 
investment and received grants (Martinčík, 2008). The comparison study of the economic development of the Czech 
Republic regions shows significant differences. For a long time regions with the best economic status have been 
Prague and Central Bohemian region, and vice versa the worst are Olomouc, Zlin and the Moravian-Silesian regions 
(more e.g. Kuprová, Kamenický, 2006). 
Economic differences between the regions can be influenced also by the spatial differences. The issue of regional 
disparities in the spatial development is complicated by the fact that some empirical studies detect a tendency of 
regional areas towards divergence and some towards convergence (Sucháček, 2008). 
Regional inequalities represent a continuing development challenge in most countries. There is a presumption in 
development economics that decentralized fiscal arrangements would lead to ever-widening regional inequalities. 
(Shankar, Shah, 2003) conclude that regional development policies have failed in almost all countries, federal and 
unitary alike. Still, federal countries do better in restraining regional inequalities, because of the greater political risk 
these disparities pose for such countries. Their findings also suggest that countries experiencing divergence tend to 
focus on interventionist policies, while those experiencing convergence have taken a hands-off approach to regional 
development and instead focus on promoting an economic union by removing barriers to factor mobility and 
ensuring minimum standards in basic services across the country. 
From the point of view of monitored indicators while evaluating regional convergence in economic efficiency the 
main role is played by the GDP analysis or gross value added per capita or unit of work. If a standard of living is the 
main object of interest, then GDP per capita based on purchasing power parity is used the most commonly (this 
indicator also has a privileged position in regard to decision making about the allocation of funds from the EU 
regional policies) (Novotný, 2010). 
In case of socio-geographic units, social, economic, political or cultural characteristics have exceptional 
importance, e.g. particular characteristics of a qualitative level (population education level, representation of 
progressive economic areas, etc.). The essential thing here is their relation either to the region (GDP/km2, capita/km2 
and similar socio-geographic characteristics of spatial intensity) or to population (GDP/capita or income/household, 
which are geo-social characteristics when broken down by territorial units) (Hampl, 2010). 
The performance of regional economies varies markedly in terms of wage, wage growth, employment growth. 
The mix of clusters differs markedly across regions. The performance of regional economies is strongly influenced 
by the strength of local clusters and the vitality and plurality of innovation (Porter, 2003). 
During the more detailed analysis of available statistical and mathematical methods, which can be used for 
construction of multi criteria indexes, it is possible to conclude that from the point of view of regional differences 
measuring, seven methods can be defined as the most appropriate ones, e.g. average deviation method, point method, 
standardized variables method, method of distance from a fictitious point, general index method, traffic light 
method, and finally a method based on scaling techniques (Tuleja, 2008). 
The aim of the paper is, by the use of mathematical and statistical methods, to identify similar or identical 
characteristics of particular regions using the indicators for the income situation of the Czech households and to 
point out dependencies between the studied indicators. Such characteristics of the regions will be represented by 
several groups which will be created by the cluster analysis method. 
(Soares, Marques, Monteiro, 2003) in their aim present a new methodology to classify the levels of socio-
economic development of a country’s territory, in order to support regional development policy. This classification 
is obtained through the use of multivariate statistical methods – factor and cluster analysis, and is based on a wide 
number of demographic, economic, health, education, employment and culture indicators. 
The method of cluster analysis was used by Mazurek (2010) during the study of similar elements in the regions 
when the effect of the world financial crisis started in 2008 and its impact on the Czech Republic regions was 
investigated. The results showed formation of five clusters: A = Usti + Moravian-Silesian regions, B = Prague, C = 
Central Bohemian + Pilsen + Karlovy Vary regions, D = Hradec Kralove + Pardubice + Vysocina + Olomouc + Zlin 
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regions and E = South Bohemian + South Moravian + Liberec regions. Clusters A, B, E were influenced less than 
clusters C and D by the world economic crisis. 
To fulfil the aims of the paper the authors verified two scientific hypotheses H1 and H2 which were defined as 
follows:  
H1: Prague creates a separate cluster since economic characteristics of the region are significantly different from 
the other regions. 
H2: Olomouc, Zlin and Moravian-Silesian regions are united into one cluster as they have been showing weak 
economic position over the long period.  
2. Material and Methods 
The data, which is used in the paper, has quantitative and secondary characteristics. It was acquired from the 
database of the Czech Statistical Office. The data contains following indicators: from the income structure 
(employment income, entrepreneurship income, social income, and some other incomes), health and social insurance 
and personal income tax; GDP/capita, NDI (net disposable household income)/capita, and the mean gross monthly 
wage. The aim of the data collection was to obtain representative information about the income breakdown of 
households in all regions in the Czech Republic. All indicators for 2011 were acquired for each CR region at the 
same time.  
2.1. Economic indicators 
Incomes were investigated in relation to the type of the work activity (in greater detail Kvíčalová, Široký 2013): 
1. Employment incomes include cash incomes from the labour, law, service or similar relationship between an 
employee and an employer, as well as incomes of members, shareholders, directors of various companies from 
work performed for the company, remuneration of members of statutory bodies and other bodies of legal 
entities, functional benefits, apprentices’ bonuses for work done as a practical part of a course, rewards 
according to employment contracts. 
2. Entrepreneurship incomes include revenues from agriculture, forestry and water management, income from 
trade, business in accordance with special regulations, performance of professional services, copyright laws 
including rights related to the copyright law.  
3. Social income is basically pure. As gross amounts there were included incomes above the border for the tax-
exempt income, on which tax was applied to the amount above the limit (288 thousand CZK), if the total gross 
income of a person was beyond the amount of 840 thousand CZK, then the income was taxed fully. 
4. Other incomes  
a. Income from capital property includes interests on deposits, profit from bonds, deposits and 
mutual funds, dividends from shares, shares of the limited liability company profit, limited 
partnerships, and income from the capital property abroad. 
b. Other incomes include incomes from occasional rent and sales of excessive subsistence farming, 
income from occasional work without a contract, income from life and non-life insurance, income 
from non-listed organizations such as: scholarships, apprentices’ allowances, reimbursements for 
property injustices, contributions from charity and non-profit organizations, winnings from 
lotteries, betting and gaming machines, awards for public and sporting events, income from 
inheritance, compensation for the apartment release, regular cash transfers from persons living in 
another household (alimony, contributions to children or wife/husband living separately). State 
support and interests in case of a single payment of savings are also included. 
Figure 1 shows the share of individual income components in total gross cash income. It is clear, that the most 
important component of income is income from an employment, the share of total income is around 60 % of total 
revenue in most regions. The second most important component is social income, its share is between 20 to 30 % 
(with the exception of Prague, where social income accounts for only 17 % of total household income).  
Prague is also the only region where entrepreneurship incomes exceed social incomes. The share of other income 
cannot be clearly distinguished and forms between 2–4 % of total revenue. 
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Fig. 1. Structure of gross cash income in each region (%). 
Source: Own Calculation. 
 
To compare the levels of income, we applied average income per person the way it could reflect the size and 
demographic composition of a households (inequality in wages can be a very relevant factor see Cremer, Pestieau 
and Racionero, 2011). Household disposable income is used for the purposes of international comparisons when 
assessing the poverty level. Net disposable income of households, which was used in the regional breakdown, 
presented the amount that households can devote to final consumption, savings of financial assets, the accumulation 
of tangible and intangible assets and the level of material wealth households permanently residing in particular 
regions. 
Gross domestic product in the regional breakdown is mainly based on the production method of calculation as the 
sum of added values of local units (departments) of economically active persons in the region. For the purposes of 
the paper we used following general scientific methods: description, deduction and abstraction (in initial 
investigations) and synthesis when evaluating the results obtained, from the special methods we used correlation and 
cluster analysis. 
2.2. Cluster Analysis Method  
Cluster analysis methods are used to differentiate objects into a system of categories, which on the one hand 
document the similarities of objects within a single category and on the other hand underline the differences of 
objects falling into different categories. (see e.g. Hendl (2012) or Maršík, Kopta (2013) ). 
These methods are based on the usage of rate of conformity (or rather non-conformity) of objects and clusters. 
This rate of non-conformity is expressed as the Euclidian distance between the two vectors Y and Z in Formula 1:  
  
ݒ௒௓ ൌ ටσ ሺݕ௜ െ ݖ௜ሻଶ௞௜ୀଵ .                                                                                                                                      (1) 
 
The paper uses Hierarchical procedures, i.e. gradual clustering including the combinations of objects into clusters. 
The result is the construction of a hierarchy, or dendrogram (treelike structure), depicting the formation of the cluster 
(see Hair at al. (2010)). 
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The clusters in singular steps are considered new objects and cluster further as original objects. For examinational 
purposes, the method of nearest neighbour will be used, which expresses the similarities in clusters as shown in 
Formula 2:  
 
ݒሺܵ௛ǡ ܵ௞ሻ ൌ ൫ݒ௜௝൯ ǡ݅ א ܵ௛ǡ ݆ א ܵ௞,                                                                                                      (2) 
 
where Sh and Sk  are the  hth and kth cluster within the respective clustering phase.  
3. Results and Discussion 
Table 1 contains basic descriptive characteristics of the various variables. The highest amount of income from 
employment is received by the inhabitants of Prague, the lowest by the inhabitants of the Usti region. Similarly, the 
highest entrepreneurship incomes are achieved in Prague, whereas the smallest are in the Moravian-Silesian region. 
This region has also the highest social incomes, the minimum of which has been documented in the Central Bohemia 
region. Other incomes are at their highest in Prague and at their lowest in the South Bohemian region. The highest 
and lowest amounts paid in health and social insurance copy the figures in employment incomes. The highest 
income tax is once again paid in Prague, the lowest in the Moravian-Silesian region. A significant macroeconomic 
index, the gross domestic product, is highest in Prague and lowest in the Liberec region. Both the net disposable 
income per capita and the mean gross monthly wage are at their highest in Prague and at their lowest in the Karlovy 
Vary region. 
Table 1. Descriptive Characteristics of Variables 
 
 N Minimum Maximum Mean Std. Deviation 
 Employment incomes 14 80 299 142 362 99 208.43 15 855.794
 Entrepreneurship incomes 14 13 272 43 101 22 176.93 7 129.030
 Social incomes 14 38 078 43 433 41 421.29 1 391.471
 Other incomes 14 2 920 8 297 4 566.86 1 644.479
 Health and social insurance 14 8 788 15 427 10 831.50 1 697.086
 Personal income tax 14 8 447 23 897 12 065.14 3 866.936
GDP/ capita (CZK) 14 249 700 768 200 335 471.43 12 7088.524
NDI/ capita (CZK) 14 169 622 249 597 187 742.43 20 199.334
Mean gross monthly wage (CZK) 14 21 568 34 403 24 053.57 3 141.993
Source: Own calculation. 
3.1. Corellation analysis 
Tab. 2 represents the correlation matrix, formed by the various correlation coefficients showing dependence 
among various variables. The elements on the main diagonal of the square matrix equal to 1.  The first line of each 
variable states the correlation coefficient, the second line represents the statistical significance and the last line 
presents the amount of observations. In the case of net disposable income, for instance, strong dependence on the 
quantities of mean gross monthly wage, employment incomes, health and social insurance, personal income tax and 
the GDP per capita can be seen. Social incomes, on the other hand, show low levels of correlation coefficient 
towards all the other quantities. 
Those variables that have a correlation coefficient higher than 0.9 could distort the results of further investigation. 
Therefore, for the purposes of cluster analysis, merely these variables will be used: gross domestic product per 
capita, employment incomes, entrepreneurship incomes, social incomes, other incomes. When investigating their 
relationship via correlation analysis, high levels of correlation coefficient are no longer shown. 
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Table 2. Correlation Matrix 
 
  
NDI/ 
capita 
(CZK) 
Mean 
gross 
monthly 
wage 
(CZK) 
Employme
nt incomes 
Entreprene
urship 
incomes 
Social 
incomes 
Other 
incomes 
Health and 
social 
insurance 
Personal 
income tax 
GDP/ 
capita 
(CZK) 
NDI/capita 
(CZK) 
Pearson 
Correlation 1 .960
** .916** .800** −.289 .789** .918** .937** .923** 
Sig. (2-tailed)  .000 .000 .001 .317 .001 .000 .000 .000 
N 14 14 14 14 14 14 14 14 14 
Mean gross 
monthly wage 
(CZK) 
Pearson 
Correlation ,.
 ** 1 .845** .789** −.181 .747** .844** .901** .969** 
Sig. (2-tailed) .000  .000 .001 .537 .002 .000 .000 .000 
N 14 14 14 14 14 14 14 14 14 
Employment 
incomes 
Pearson 
Correlation .916
** .845** 1 .744** −.349 .804** 1.000** .954** .803** 
Sig. (2-tailed) .000 .000  .002 .221 .001 .000 .000 .001 
N 14 14 14 14 14 14 14 14 14 
Entrepreneurship 
incomes 
Pearson 
Correlation .800
** .789** .744** 1 −.341 .555* .748** .901** .828** 
Sig. (2-tailed) .001 .001 .002  .232 .039 .002 .000 .000 
N 14 14 14 14 14 14 14 14 14 
Social incomes 
Pearson 
Correlation −.289 −.181 −.349 −.341 1 −.334 −.366 −.359 −.076 
Sig. (2-tailed) .317 .537 .221 .232  .244 .198 .207 .797 
N 14 14 14 14 14 14 14 14 14 
Other incomes 
Pearson 
Correlation .789
** .747** .804** .555* −.334 1 .808** .774** .628* 
Sig. (2-tailed) .001 .002 .001 .039 .244  .000 .001 .016 
N 14 14 14 14 14 14 14 14 14 
Health and social 
insurance 
Pearson 
Correlation .918
** .844** 1.000** .748** −.366 .808** 1 .956** .799** 
Sig. (2-tailed) .000 .000 .000 .002 .198 .000  .000 .001 
N 14 14 14 14 14 14 14 14 14 
Personal income 
tax 
Pearson 
Correlation .937
** .901** .954** .901** −.359 .774** .956** 1 .884** 
Sig. (2-tailed) .000 .000 .000 .000 .207 .001 .000  .000 
N 14 14 14 14 14 14 14 14 14 
GDP/capita 
(CZK) 
Pearson 
Correlation .923
** .969** .803** .828** −.076 .628* .799** .884** 1 
Sig. (2-tailed) .000 .000 .001 .000 .797 .016 .001 .000  
N 14 14 14 14 14 14 14 14 14 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
Source: Own calculation. 
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3.2. Cluster analysis 
Table 3 shows how the regions are joined at each stage of the cluster analysis. This process of connection 
progresses until the moment in time, when all the regions are joined in one large cluster, which is represented by line 
13. The coefficients represent the distances between two regions or two already created clusters, joined on the next 
level.  The sudden change of coefficients, which is between lines 11 and 12, represents the solution in the form of 
three formed clusters. The next part of the table shows the phase when each cluster emerged. The last column shows 
the phase when the newly created cluster combined with another, already existing cluster.  
Table 3. Agglomeration schedule  
Agglomeration Schedule 
Stage Cluster Combined Coefficients Stage Cluster First Appears Next Stage 
Cluster 1 Cluster 2 Cluster 1 Cluster 2 
1 3 13 4836.963 0 0 2
2 3 8 8915.695 1 0 5
3 6 9 10691.843 0 0 5
4 2 4 10994.193 0 0 10
5 3 6 11661.778 2 3 6
6 3 12 12965.082 5 0 7
7 3 14 13254.630 6 0 9
8 5 7 14322.615 0 0 12
9 3 10 15717.629 7 0 10
10 2 3 16930.933 4 9 11
11 2 11 16979.934 10 0 12
12 2 5 23887.130 11 8 13
13 1 2 429795.751 0 12 0
Source: Own calculation. 
 
Fig. 2. Number of clusters 
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Source: Own calculation 
Fig. 2 gives a graphic representation of how the regions are joined at each stage of the analysis. 
Fig. 3 represents a dendrogram showing relative similarities between regions. It is obvious that the most 
significant discrepancies in income are between the region of Prague and other regions.  
 
 
Fig. 3. Dendrogram 
Source: Own calculation 
 
As shown in Table 3 and Figure 3, three clusters have been formed.  
Cluster A: South Bohemian, Zlin, Hradec Kralove, Usti, Pardubice, Olomouc, Moravia Silesia, Vysocina, 
Central Bohemia, Pilsen, Southmoravian. 
Cluster B: Karlovy Vary, Liberec. 
Cluster C: Prague. 
 
Seeing Table 4, we can state that the highest influence upon the cluster formation had the index of gross domestic 
product per capita and the least influential were the social incomes. Gross domestic product is often used for 
economic evaluation of a particular area and in the Czech Republic, its value for specific regions differs. It shows a 
very significant difference especially in Prague, which is in the long term evaluated as the most economically 
developed region of the Czech Republic.    
Seeing the above, we can confirm the hypothesis H1 and disprove the hypotheses H2 as no significant similarity 
was found among the Olomouc, Moravian-Silesian and Zlin regions.   
Comparison with already undertaken analyses (Martinčík, 2008 and Kuprová, Kamenický, 2006) confirms that 
Prague represents an independent cluster. The area of the income structure, however, does not show such differences 
between the particular regions, as the development of economic quantities after the era of the economic crisis. A 
significant similarity has been proven merely for the Karlovy Vary and Zlin regions.  
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Table 4. Anova 
ANOVA 
 Sum of Squares df Mean Square F Sig. 
Employment incomes Between Groups 2012326854.701 2 1006163427.351 8.812 .005 
Within Groups 1255953896.727 11 114177626.975   
Total 3268280751.429 13    
Entrepreneurship incomes Between Groups 478001274.247 2 239000637.123 14.390 .001 
Within Groups 182698654.682 11 16608968.607   
Total 660699928.929 13    
Social incomes Between Groups 137231.221 2 68615.610 .030 .970 
Within Groups 25033257.636 11 2275750.694   
Total 25170488.857 13    
Other incomes Between Groups 16610920.305 2 8305460.153 4.926 .030 
Within Groups 18545141.409 11 1685921.946   
Total 35156061.714 13    
GDP/capita (CZK) Between Groups 206942872207.792 2 103471436103.89
6 
376.069 .000 
Within Groups 3026536363.636 11 275139669.421   
Total 209969408571.429 13    
Source: Own calculation. 
4. Conclusion 
The paper investigates economic characteristics associated with the income situation of homes in the Czech 
Republic, specifically the gross domestic product, net disposable income, incomes from the perspective of their 
structure, personal income tax and health and social insurance. When using the Pearson correlation coefficient to 
investigate the mutual relations of the quantities at hand, strong dependences were found among some of the 
quantities, therefore only gross domestic product and incomes from the perspective of their structure were used to 
create similar clusters. Using the cluster analysis, three clusters with similar attributes were formed. The first cluster 
was formed by Prague, the second by the Karlovy Vary and Liberec regions and the third by the rest of the regions. 
The biggest impact on the formation of these clusters had the index of gross domestic product and the smallest 
impact had the social incomes.  
The investigations of this non-temporal, but sectional examination and its results may be relevant information for 
participants of public politics and the area of public finance as a whole. At the same time, the results may be a basis 
for further investigation, either for the inclusion of a temporal aspect or other approaches such as analysis or the 
simulation index.  
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